We present a case report of a parathyroid adenoma, which presented as a giant cystic neck mass while providing thorough reviews of the pathophysiology of parathyroid adenomas and the differential diagnosis for large, cystic neck masses in adults. A 72 year old female presented to a tertiary academic medical center with a complicated past medical history and was found to have an asymptomatic central neck mass which measured 10.5 × 7.7 × 4.1 cm on ultrasound and extended from the retropharyngeal space with mass effect on the hypopharynx, esophagus, trachea, and right carotid space structures as well as the superior mediastinum. She had elevated calcium and parathyroid hormone (PTH) levels. She underwent surgical excision of this mass and had an uneventful postoperative period. Large cystic neck masses generate a wide differential diagnosis. In adults, it is important to consider the rare possibility of parathyroid adenoma, especially in patients who may not be able to communicate vague symptoms of hypercalcemia. This particular parathyroid adenoma is several orders of magnitude larger than an average parathyroid adenoma and its massive size served as a distraction for the proper diagnosis as large, cystic neck masses in adults are to be considered cancer until proven otherwise.
Introduction
Hyperparathyroidism is a relatively rare condition usually caused by an overproduction of parathyroid hormone (PTH) due to a single parathyroid adenoma [1] . Presenting symptoms are generally secondary to hypercalcemia and include vague symptoms such as constipation, lethargy, confusion, myalgia, nausea, bone pain, and kidney stones. Hypercalcemia is much more common, affecting 1% -4% of the adult population, with most causes related to malignancy and secretion of parathyroid hormone-related protein (PTHrP). PTH levels will be low in cases of malignancy with elevated PTHrP [1] . Laboratory analysis demonstrating elevated levels of PTH and alkaline phosphatase combined with hypophosphatemia further refines the diagnosis towards a parathyroid adenoma. A 24-hour urine collection can rule out benign familial hypocalciuric hypercalcemia.
Parathyroid gland and parathyroid adenoma identification can occur via specific radiologic studies including the technetium-99 m sestamibi scan, but can also be found incidentally on thyroid ultrasound, MRI, and computed tomography of the neck [2] . Parathyroid adenomas generally appear as hypervascular soft tissue masses but have been described in case reports as cystic masses of several centimeters [3] .
This case report illustrates a complex patient presenting for surgical resection due a giant cystic parathyroid adenoma, the size of which is the largest heretofore reported in the literature.
Case Report
A 72-year-old female presented from her assisted living facility for evaluation of asymptomatic hypercalcemia found on routine examination. Her past medical history was significant for mental retardation, schizoaffective disorder, diabetes mellitus, splenic lesions of unknown significance, and breast cancer. The patient was unable to offer any personal history, and her court appointed caretaker was unavailable. Review of systems revealed thirst, vague abdominal pain, and nausea. Medications at the time of otolaryngology consultation included bisphosphonate therapy (pamidronate), IV hydration, calcitonin, and IV furosemide.
Physical examination revealed a large central neck mass with significant tracheal deviation to the left without stridor or increased work of breathing. No evidence of dysphonia or dysphagia was present.
Her initial calcium level of 12.0 increased to 13.3 after admission, with PTH level of 169 (normal < 60 pg/ml). 24 hr urine calcium was not obtained secondary to inpatient therapy for hypercalcemia. Ultrasound and subsequent fine needle aspiration revealed a large, possible multi-lobed cystic mass of 7. CT scan with contrast of neck. This coronal slice highlights the cystic parathyroid adenomas proximity to the great vessels laterally as well as the descending trachea, superior mediastinum, right lung pleura, and arch of the aorta inferiorly.
Surgical excision proceeded next. Division of the platysma immediately revealed a fibrous capsule surrounding a large, dark, fluid-filled cyst. Careful dissection of the capsule was aided by removal of approximately 100 ml of cyst fluid. The cyst was adherent to the right lateral tracheal wall and the posterior and superior border of the right thyroid lobe. The right recurrent laryngeal nerve was identified inferiorly and traced to the cricothyroid joint prior to cyst wall transection. Intraoperative PTH monitoring began at time of incision, 125, decreasing to 63, five minutes after cyst isolation, and decreased to 10, five minutes after case end. The wound was then copiously irrigated with saline and closed in three layers. Intraoperative frozen section and final pathology were consistent with parathyroid adenoma. See Figure 3 [4] .
The patient tolerated the procedure well and she was admitted to the hospital as an inpatient. Her incisions healed well and calcium levels remained stable after surgery. She was then discharged back to her assisted living facility. She continued to heal well and was seen in the postoperative clinic. She continues to follow with her primary care physician.
Discussion
The presentation of a large, cystic neck mass in an adult provokes a broad differential diagnoses based on mass location, characteristics, symptoms, and medical history. In the pediatric population, congenital anomalies such as thyroglossal duct cyst, lymphatic malformation, branchial cleft cyst, and vascular malformation are more likely than carcinoma. [5] In adults, cystic neoplasms are assumed to be cancer until proven otherwise and their differential diagnosis includes metastatic squamous cell carcinoma (especially HPV + tumors), metastatic papillary thyroid cancer, thyroid cysts, cervical thymoma, and more uncommonly, parathyroid adenoma [6] .
Parathyroid adenomas average weight is between 0.5 and 5 g [7] . A recent large retrospective review reserved the term "giant parathyroid adenomas" for those adenomas with weight above the 95 th percentile among all parathyroid adenomas, which they found to be >3.5 g [8] . Reports in the literature have highlighted giant parathyroid adenomas of smaller size than the adenoma highlighting in this case report [3] [9]- [13] . This patient's mass was likely able grow to this large size due to social factors. She was mentally retarded and unable to convey any knowledge of the mass. Caretakers likely did not notice the mass due to its soft and pervasive nature. The mass was eventually discovered secondary to workup for several vague complaints. Her complaints of thirst, abdominal pain, and nausea were likely secondary to underlying hypercalcemia. However, these symptoms cannot be attributed with certainty to hypercalcemia given the patient's mental status. Her laboratory levels of serum calcium and the concern for carcinoma in this patient were the two main factors that led to surgical excision [14] . 
Conclusion
This case report highlights a complicated patient with a massive cystic neck mass, ultimately confirmed to be a cystic parathyroid adenoma on final pathology. The general practitioner and otolaryngologist should maintain a high level of suspicion for patients with mental retardation who present with new symptoms, even if the patient is not able to accurately describe these symptoms. Also, the case serves as a reminder to include parathyroid adenoma in the differential diagnosis of a large cystic neck mass in an adult patient.
